potential applications io the magnetic sensor and data-storage industry. The key issues of current research are to find suitable material systems and to develop prototype devices. In this paper, we report on the synthesis of a new epitaxial FellnAs based heterostructure and the fabrication of ME devices based on this system.
The most extensively studied FWIII-V semiconductor system to date is FdGaAs [I]. However, the Schottky barrier (-0.8eV) for FeIGaAs prevents efficient current injection from the FM pads into the semiconductor layer. Metals on narmw gap semiconductors, such as InAs which has a direct band gap as small as 0.36eV form low resistance ohmic contacts. It is however a challenge to grow single crystal Fe on lnAs due to their large lanice mismatch of 5.4%. By optimizing the gmwth conditions and the substrate preparations, single crystal bcc Fe films have been stabilized on InAs (l00)-4x2 with the epitaxial relationship Fe (100)<001>~~1nAs (100) 401> [2]. The growth mechanism and the sample structures were investigated with LEED, RHEED, and STM. The magnetic properties were studied with in-sifu MOKE, ex-situ AGFM, and MCD measurements. The interface has a bulk-like magnetization of 1.7*0.2 x103emulcm1. The uniaxial anisotropy was found to correlate perfectly with uniaxial strain relaxation. The ohmic contact of the interface was confirmed using I-V measurements over the temperature moge of 304 to 2.5K. namely a spin-RTD is being developed by incorporating the RTD with the FM materials. In this device both the energy and spin of the electrons are controlled for system operation. One of the key steps for fabricating such a spin-RTD device is to attach independent ferromagnetic metals to both top and bottom lnAs layers. This was realized here using a p a t m e d RTD substrate. The elements of width 20pm and length varying from 20 tol60pm were patterned using selective wet etching. Fig. 2 shows schematically the diagram and the SEM picture of the device structure with a patterned element. Focused M-H loops by MOKE measurements demonstrated that the switching of the top and the bottom Fe layers are sufficiently different to allow different magnetization configurations to he realized, as required for device operation. In this paper, we will highlight the magnetic and magneto-transpod properties of these FdIII-Y semiconductor heterostructures and the performance of the devices based on FellnAs. *Project supported by EPSRC, Newton Trust, Toshiha, and ESPRIT (EU) programme PRB 58,890 (1998) r -+ k 
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